Nouveau montage de reseau holographique concave pour rayons X et ultraviolet lointain
SUMMARY : An entirely new mounting of concave holographic RESUME : On Ctudie theoriquement les proprietes d'un montage grating for X-ray and extreme ultra violet (EUV) has been entierement nouveau de rCseau holographique concave pour proposed and its properties have been investigated theoretically.
l'ultraviolet lointain et les rayons X mous. Les parametres du Design parameters for recording a holographic concave grating montage pour l'enregistrement du reseau ont ete calcules pour for minimum spectral image aberrations have been calculated. It minimiser les aberrations dans le spectre. Ce montage se revele is found that this mouting is very suitable. tres bien adapte.
-INTRODUCTION
The diffraction gratings, prepared holographically, have been put on the market by now and have attracted considerable attention in the field of spectroscopy. These gratings have some advantages over the mechanically ruled gratings.
Of these advantages, the design of a grating that meets specific requirements, such as elimination and/or reduction of certain types of aberrations, have been paid quite a lot of attention by the manufacturer, designer as well as user.
All these holographically recorded gratings (HRDG) are being produced to satisfy Rowland circle conditions as well as correction of aberrations. In the present paper, we describe an entirely new mounting of concave holographic grating for X-ray and EUV. The calculations have been performed for a 30 mm x 50 mm grating with a radius of curvature R = 1 000 mm. The X-ray and EUV region of electromagnetic spectrum are very important for the study of comet, sun and other celestial objects.
-THEORETICAL ANALYSIS
Let us take the centre of the grating rulings, 0, as the origin of the Cartesian coordinate system (jig. l ) , the z-axis being parallel to the rulings, the x-axis along the grating normal and the y-axis as shown (jig. l ) . Let A ( x , y , z ) , B ( x ' , y ' , 2 ' ) and P ( u , W , I ) be points on the source slit, spectrum line and grating ruling respectively. We further assume that the recording sources are represented by C (xc, y,, 0 ) and D(x,, y,, 0 ) and that the difference of the distances of these recording sources from 0 is an integer multiple of A, the wavelength of the recording laser light, and that the zeroth groove passes through 0. Now let us take the cylindrical polar coordinates of the points A(x, y , z ) , and for the focal curve as
a relation which is independent of the position of the source. In otherwords, we may say that if the source point be any where on the curve denoted by Eq. (3) which may be called the source curve, the spectra will always be formed on a fixed focal curve given by Eq. (4). Of course, as the position of the source changes on the source curve, different regions of the spectrum will come up at a particular place on the focal curve. In case 
-ESTIMATION OF THE ABERRATIONS AND CALCULATIONS OF DESIGN PARAMETERS
where m is the order of the spectrum :
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From Eqs. ( 7 ) , we get the following expression, similar to those obtained in other cases [ 5 ] , for the length of the astigmatic images (Z'),,, formed by a point source as, where L is the total length of the grooves.
The condition for zero astigmatism is given by
(10)
For a = lo", K = -0.1736, f = 1.1765, the values of (Z')ast/L are given in figure 3 at different wavelengths.
The zero astigmatism condition is chosen at p = 0. This condition gives very small astigmatism throughout the wavelength region considered. This gives at one more wavelength minimum astigmatism. If we plot both the primary focal curve given by Eq. (4) and secondary focal curve given by Eq. (ll), on the same diagram, the point of intersection of these two curves, give the position for zero astigmatism and the separation between these curves at different points an insight into the astigmatic properties of the spectral images. source curve and primary focal curve at K = -0.1736 and secondary focal curve at an angle of incidence 10". By using Eq.s (2) and (10) we get the relations for calculating the recording parameters rc and rD at some selected values of y and 6 ; f ( a , P , K ) .
These recording parameters will give spectral line without astigmatism at the wavelengths given by the values of ( a , p ) which have been used in Eq. (10) i.e. f ( a , p , K ) , for these calculations. These relations are as given below :
By using Eqs. (12) and (13) the following recording parameters for making the concave diffraction grating have been obtained.
By using a laser light of wavelength A, = 0.45793 pm, for making the grating, the grating constant (+ is 0.37936 km.
-RAY TRACING, SPOT DIAGRAMS
Using Eqs. (7) and (8) 
-CONCLUSION
The proposed mounting is very much suitable for X-ray and EUV region. It can be exploited in various ways for designing new types of monochromators and spectrographs, necessary for the study of comet, sun and other celestial objects. The resolution limit of this design is far better than the instruments used in recent ultra violet explorer and other space craft experiments [7-101.
